Introduction: Liver abscess is a serious condition due to its complications. The most frequent complication is rupture. Our aim is to determine the predictive risk factors of liver abscess rupture at the Saint Louis Regional Hospital Center.
Introduction
Liver abscess can be defi ned as a suppurated collection in the hepatic parenchyma that may be of bacterial, parasitic or fungal [1] . Rupture is the most common complication with an estimated incidence of 2.7 to 17% [2] . A high mortality of 75% is reported in case of delayed diagnosis and absence of treatment [3] . Rupture in peritoneal cavity, which is the most frequent localization, is a major surgical emergency [4] .
Imaging remains essential in the management of ruptured liver abscesses by allowing positive and topographic diagnosis [1, 5] . Surgery, always associated with medical treatment, remains the best option in the case of rupture in peritoneal cavity. However, conservative percutaneous drainage with appropriate antibiotherapy may be suffi cient for localized rupture in the pleura, pericardium, or abdominal wall [1, 5] .
Factors associated with a higher risk of rupture are not well studied in the literature, where studies focus mostly only on pyogenic or amoebic liver abscess. Our aim was to determine predictive risk factors of liver abscess rupture (pyogenic and amoebic) at Saint-Louis Hospital of Senegal.
Patients and methods
This is a prospective descriptive and analytical study from 1 st January 2016 to 28 th February 2019 involving patients with liver abscess.
Our study was conducted at the Saint-Louis Hospital, in the department of General Surgery, Pediatric Surgery, Internal Medicine, Pediatrics, and Emergency. We included patients who had a liver abscess assessed by clinical biological and imaging evaluation (Fontan triad, amoebic serology, bacteriology, ultrasound and/or CT scan). Informed consent was obtained from all patients. Cases of abscess complicating liver tumors were excluded. The following parameters were studied: 
Stastistical analysis
The data analysis was done with the software RStudio version 1.1.447.
Qualitative variables were described in number with their proportion, quantitative variables as mean with their standard deviation.
An univariate analysis between the occurrence of rupture (dependent variable) and the other independent variables was performed. For qualitative variables, the statistical tests used were Pearson's chi-square or Fischer exact test. For the quantitative variables, the t-test of Student, Mann Whitney or Anova was used according to the conditions of use. The difference was considered signifi cant when p <0.05. The Odds Ratio (OR) with its Confi dence Interval (CI) measured the strength of the association.
Variables with p <0.20 in univariate analysis were selected for multivariate analysis. A Cox model (coeffi cient, standard deviation, p-value, Hazard Ratio (HR) with its confi dence interval) allowed us to identify the independent predictive risk factors of liver abscess rupture. The time variable is the duration of evolution of symptoms. The event is the occurrence of rupture.
Results
In our study, we had 138 patients over a 38-month period.
The incidence was 43.5 patients per year. The mean age was 28 years ± 18. The sex ratio (M:F) was 3.7. There were 35.5% (n= 49) of patients aged under 15 years. The mean consultation time was 18.8 days ± 4.5. We had 78 cases of amoebic abscess (55.3%) and 60 cases of pyogenic abscess (42.6%). The mean consultation time was 18.8 days ± 4.5. The localization was the right lobe in 76.7%, the left lobe in 9.3% and bi lobar in 14%.
The mean diameter of abscesses was 8 cm ± 7.5 (Range: 3.7; 16 cm). The abscesses were unique in 85.5% of cases, and subcapsular in 15.2% of case. Gas was present in 5.7% of cases.
The commonest germ found was Staphylococcus aureus in 14.5% of patients.
Rupture occurred in 36 cases or 26%. The distribution of these patients according to the site of rupture is summarized in Figure 1 .
The different imaging examinations carried out are summarized in Table 1 .
Every patient had medical treatment, associated or not with evacuation of the pus.
Antibiotherapy was empirical with Metronidazole and
Amoxicillin-clavulanic acid, secondarily it was accorded to the results of the antibiogram.
The different therapeutic options used are shown in Table 2 .
The mortality was 1.4% (n= 2). This was a case of severe sepsis and a case of pulmonary embolism from inferior vena cava thrombosis. Univariate analysis allowed to compare characteristics of the patients in the 2 groups: ruptured and unruptured abscesses ( Table 3) .
Subsequently we performed a multivariate analysis according to a Cox model.
Finally, the multivariate analysis identifi ed 5 variables considered as independent risk factors for the occurrence of rupture (Table 4 ).
These factors were: 
Discussion
Liver abscess can be defi ned as a suppurative encapsulated collection in the hepatic parenchyma that may be bacterial, parasitic or fungal [6] . Late diagnosis is often associated with the occurrence of complications. Rupture is the most common complication associated with high morbidity and mortality [7, 8] . Several factors of rupture have been described in the literature. Their knowledge can lead to propose the best treatment to avoid complication. The risk factors of rupture can guide the therapeutic choice between medical treatment alone and medical treatment associated with percutaneous drainage. Thus, it is important to know the factors that should prompt early drainage. Drainage allows also to speed up the recovery process and reduces the patient's hospital stay [9, 10] . Factors associated with a higher risk of rupture are not well studied in the literature, where studies focus mostly only on pyogenic or amoebic liver abscess. We are going to discuss predictive risk factors found in our study.
Diameter of the abscess
In the majority of series in the literature, diameter is considered a risk factor for rupture. In the Dieng and Gupta series, drainage was only performed for abscesses greater than 10 cm in diameter [11, 12] . This is an important element as it is most often possible to choose between performing drainage and medical treatment alone [13] . Theoretically, the larger the size of a liver abscess, the greater the tendency to rupture.
However, the threshold value which increases the risk of rupture is different depending on the amoebic or pyogenic origin of the abscess. The average diameter of abscesses was 8.04 cm in our series, with 25.4% of abscesses with a size greater than 10 cm. In our study, we found the major diameter as rupture factor (HR= 1.411, p= 0.004). These values vary in the literature. Jun et al. found similar results with pyogenic abscesses greater than 6 cm in diameter (p= 0.002) [14] . Several studies have shown that larger diameter liver abscesses, whether amoebic or pyogenic, yield a signifi cantly greater tendency to rupture [15, 16] .
On the other hand, the size is not the only parameter to consider for the realization of a drainage. Some authors, such as Dieng et al., routinely perform drainage when the diameter is greater than 10 cm and the abscess is sub-capsular [17] . In the same sense, the size of the abscess can be considered as a predictor of failure of medical treatment.
Age
The mean age of patients with ruptured liver abscess was 21.2 years in our study. We found a statistically signifi cant relationship between rupture and age less than 15 years (HR= 2.296, p= 0.049). Liver abscess in children is a serious but infrequent condition, especially in developed countries.
In Senegal, it is not exceptional with a hospital prevalence estimated at 100 cases per 100,000 admissions [18] . The occurrence of rupture is estimated between 3.8% and 6.1% [14, 19] . In children, pyogenic abscesses are more common than amoebic abscesses [20] .
The age of patients with liver abscess rupture is variable in the literature. This is often due to inclusion criteria that differ depending on the studies [15] . However, the occurrence of rupture is more common in children. This is due to the morphological characteristics of the liver at this age.
Localization of the abscess
The localization of an abscess in the left lobe was considered a signifi cant risk factor for rupture in our study (HR= 18.68, p <0.001). This has also been found in the literature and this is explained by the small volume of the left lobe which makes it more exposed to rupture compared to the right lobe [14] . The same is true for subcapsular localization (HR= 2.689, p= 0.017).
However, the localization of liver abscesses is predominant in the right liver, although it is the left-lobe location that constitutes a rupture factor [12] . This is explained by anatomical factors by the greater volume of the right lobe, its preferential vascularization by the right branch of the portal vein (laminar fl ow to the right lobe) [21] .
Pyogenic origin of the abscess
The distinction between pyogenic and amoebic liver abscess is crucial because their treatments and prognoses differ. These are the two most common causes of liver abscess.
Pyogenic abscesses are poorly described in Africa where amoebic abscesses predominate [22] . In our series, we had a statistically signifi cant link between the pyogenic origin of abscesses and the occurrence of rupture (HR= 22.51, p <0.001).
This predominance of pyogenic abscesses among ruptured abscesses in our series (69.4%) was also found in the studies of Desai (70.3%) and Bhatia (74%) [7, 23] .
This predominance can be explained by the difference in the pathophysiology that underlies the formation of abscess in the hepatic parenchyma.
In fact, the amoebic abscess is caused by the colonization of the liver by the trophozoites of pathogenic strains of Entamoeba histolytica histolytica by the portal way. It is the evolution of intestinal amoebiasis whether it is symptomatic or not. It causes necrosis in the hepatic parenchyma, leading most of the time to a single cavity [24] . This slower evolution explains its lower propensity to rupture.
On the other hand, the abscess with pyogenic occurs during the invasion of the liver by a germ coming through the portal vein or the artery hepatis or is secondary to biliary obstruction. This proliferation causes the destruction of the parenchyma by the formation of a purulent collection [25] . This active infection by the multiplication of bacteria promotes the occurrence of rupture.
Limitations
The main limitation of our study is the fact that it is a hospital-based study. Also, using a Cox model with the duration of symptoms' evolution as the time variable can infl uence the results of the analysis. Hence, it may have differences in the estimation of this duration.
Conclusion
Multivariate analysis identifi ed 5 variables considered as independent risk factors of rupture: the pyogenic origin (HR= 22.51, p <0.001), the age lees than 15 years (HR= 2.296, p= 0.049); the diameter of the abscess (HR= 1.411, p= 0.004); left lobe localization (HR= 18.68, p <0.001) and subcapsular localization (HR= 2.689, p= 0.017). However, it needs to be determined whether the combination of other variables allows to have a higher predictive capacity and be more useful in clinical practice. The occurrence of a rupture in the evolution of liver abscess is a factor of mortality. A good knowledge of the predictive factors of rupture can guide therapeutic choice between a medical treatment alone or with percutaneous drainage. This can allow to minimize the frequency of the rupture and others complications, thus reducing the morbidity and the mortality.
